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DETONATOR CIRCUIT 



This invention relates to detonation means and has 
. particular application to so-called "multi-shock" blasting 
'wherein a plurality of detonators are detonated in accordance 
with a desired programme. 

In multi-shock blasting up to 250, and often more, 
detonators are arranged for detonation by a firing signal from 
a control unit and, for reasons well known in the art, it is 
the practise to arrange the detonators in separate groups, each 
group having its detonators spread over the blasting site, and 
to fire all the detonators in each separate group 
simultaneously with a time delay between the groups of 
detonators. 

In one conventional method for effecting electrical 
detonation of a plurality of detonators in a multi-shock 
blasting arrangement each detonator, or each separate group of 
detonators, is provided with a delay element, which may be 
pyrotechnic or electrical, and on receipt of a firing signal 
from the control unit all the delay elements are initiated and, 
as the delay element for each detonator or group of detonators 
runs its course, the detonator(s) associated with that delay 
element are detonated. As stated above it is usual in multi- 
shot firing arrangements for different detonators to have 
different time delay element, so that the pattern of explosives 
follows the desired pattern but this usually means that the 
person setting the detonators in position on the blasting site 
must carry a number of different detonators, with different 
delay devices, and the different delay detonators must be kept 
separate from all other detonators, which raises problems on 
the site in the storage of a multiplicity of different time, 
delay detonators. 
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Further, the person setting the detonator must be extremely 
careful that they do not include a detonator with an incorrect 
time delay in one of the groups of detonators as this could 
lead to the group not detonating simultaneously, vhich could 
lead to serious problems in the desired effect of the 
detonation. 

The problem of marking detonators, has in the past, 
been limited to marking all the detonators in a firing system, 
that is to say in systems which rarely exceed 500 detonators. 
With such a system all the detonators not used in the system 
must be destroyed, or rearranged for use in a subsequent 
system. 

The present invention seeks to provide a firing 
circuit wherein each detonator circuit has a coding individual 
thereto and wherein the chances of two detonator circuits in 
the firing circuit having the same coding are remote if not 
totally avoided. 

According to the present invention there is 
provided a detonator firing circuit comprising a control unit 
and a plurality of detonator circuits, each including at least 
one detonator, linked to said control unit to receive signals 
therefrom, characterised in that each detonator circuit has a 
code individual thereto and positively identifying that 
detonator circuit, the identification code is one of a 
substantial multiplicity of codes in a set, the identification 
code of each detonator circuit is supplied to said control unit 
and, thereafter, the control unit can communicate information 
to a particular detonator circuit by identifying the detonator 
circuit with the identification code individual to that 
detonator circuit. 

Preferably the term "substantial multiplicity of 
codes " when used in the present application is intended to 
cover in excess of 1,000 different detonator identification 
codes, more preferably in excess of 100,000 identification 
codes and most preferably in excess of 1,000,000 identification 
codes. 



WO §6/16311 



Page 5 of' 17 



PCT/GB95/02666 

WO 96/16311 

- 3 - 

Preferably each detonator circuit has only one 
detonator and the identification code is applied to the 
detonator. 

In an alternative embodiment at least one of the 
detonator circuits includes more than one detonator and the 
identification code is applied to the detonator circuits. 

In one embodiment the firing circuit is 
characterised in that the identification code is marked 
electronically on a device attached to the detonator circuit. 

Preferably the firing circuit is characterised in 
that the identification code is applied to a tag attached to 
the detonator circuit. 

In such an embodiment the tag is readable manually 
and the detonator circuit identification code is read and 
supplied manually to the control unit. 

In another embodiment the detonator circuit 
identification code is read manually and entered into, or onto, 
a portable device from which said identification code is 
transferable to the control unit. 

In another embodiment the tag is electronically 
readable by a portable device. 

In a preferred embodiment the portable device is 
arranged to transmit information concerning the detonator 
circuit identification code electronically to said control 
unit. 

Preferably information transmitted from the said 
portable device to said control unit is stored electronically 
in the control unit. 

In a preferred embodiment the firing circuit is 
characterised in that the portable device is arranged to 
receive and store a detonator circuit identification code and 
additional information relating to that detonator circuit and 
comprising, information regarding the location of the 
identified detonator circuit in the multi-shock blasting 
arrangement and the delay after which, following a firing 
signal, the detonator(s) forming part of the detonation 
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circuit is or are to detonate ♦ 

Preferably the identification tags are marked with 
a bar code, which can be read by the portable device. 

In another embodiment the tags are marked with a 
form of binary code which can be read by the portable device. 

In a preferred embodiment the detonator circuits 
are arranged to receive two types of signals, one type of 
signal wherein the control unit addresses each detonator 
circuit by the identification code relevant to that circuit and 
follows the identification code with signals for receipt only 
by that detonator circuit, and the second type of signal being 
a signal which overrides or otherwise by-passes the detonator 
identification codes to impart a "Fire" or an "Abort" signal 
to all the detonator circuits. 

The invention will now be described further by way 
of example with reference to the accompanying drawings in 
which, 

Fig 1 shows, diagrammatically, a firing circuit in 
accordance with the present invention and 

Fig 2 shows, diagrammatically, one form of 
detonator circuit in accordance with the invention. 

In the embodiment illustrated in Fig 1 a control 
unit 11 is connected to a power/signal line 12 which passes in 
close proxijnity to each and every detonator circuit 13 in the 
firing circuit arrangement. Each detonator circuit 13 may 
include a single detonator 14 or more than one detonator, such 
as the two detonators 14a and 14b as shown in Fig 1 , and as the 
two detonators 14a and 14b share the same detonator circuit 13 
they share the same identification code and thus will both 
respond simultaneously. 

The control unit 11 is adapted to be connected to a 
portable device 15 in, or on, which is stored information 
relating to the detonator circuits 13 and the portable device 
15 is arranged to be plugged into the control unit and to 
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transmit all the information stored thereon to the control unit 
11, which includes an information memory for receiving and 
storing the information received from the portable unit 15. 

The control unit 11 is arranged to transmit two 
types of signals on the line 12, and which signals may be 
distinguished by, for example, being of different ranges of 
frequency. One such type of signal, hereinafter referred to as 
"signal type 1, is a signal being information to be received 
by an individual detonator circuit 13 and the other type of 
signal, hereinafter referred to as "signal type 2", being 
capable of by-passing the identification codes of the 
individual detonator circuits 13 so as to be received 
simultaneously by all of said circuits 13. 

The individual detonator circuits 13 each include a 
capacitor device 16, and all the capacitors 16 are charged and 
maintained charged by via lines 16a by type 2 signals received 
via the line 12. 

For convenience, the connection of each detonator 
circuit 13 to the line 12 is shown as being via an annular 
snap-on induction device 17, as shown in Fig 2. The use of 
snap-on induction devices 17 is well known in the art for 
supporting a detonator circuit physically and in electrical 
contact with the line 12 and no further description is 
necessary thereof. 

As will be seen from Fig 2, each detonator circuit 
13 includes a detonator circuit identification tag 18, which 
includes a code individual to the detonator circuit 13 and the 
identification code is readable by the portable device 15. 

The identification code applied to each detonator 
circuit is one of a "substantial multiplicity of codes" and may 
be based on a bar code or binary code arrangement whereupon the 
total number of variants in the code may exceed a million, 
whereupon the chances of two detonator circuits having the same 
identification code appearing in a firing circuit is so remote 
as to be ignored. . 

The code for each detonator circuit 13, whilst 
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readable from the tag, is also stored on an electronic memory 
device 19 forming part of "each detonator circuit 13. The 
device 19 is arranged to block all signals type 1 to the 
detonator circuit 13 other than signals preceded by the 
identification code of that circuit 13, and which acceptable 
signals are allowed to pass through the device 19. 

Identification signals passing through the device 
19 are transmitted via a line 19a to a memory device 20, 
where such information is stored and, when a type 2 "fire" 
signal is received via line 12, the fire signal is transmitted 
via a line 21a to a timer device 21 , the timer device 21 is set 
to run for the delay period held in the memory device 20 of the 
delay circuit and, when the timer 21 has run for the set 
timing, a signal is extended to the capacitor 16 of the 
relevant detonator circuit, via a line 21b, to cause said 
capacitor 16 to discharge and thereby cause the detonator 14, 
or detonators 14a and 14b, to detonate. 

The circuit also includes a line 22a arranged to 
receive and transmit a type 2 "abort" signal, which is extended 
to an abort device 22 and on receipt of a type 2 signal on line 
22a the device 22 actuates to discharge all the capacitors 16 
in all the detonator control circuits 13, whereupon the 
detonators 14 in all the detonator circuits 13 are in a 
condition were they cannot detonate. 

To use the above arrangement in practise, in a 
multi-shock blasting operation, the bore holes are drilled in 
accordance with a predetermined pattern, and said bore holes 
are charges with secondary explosives, the line 12 is laid out, 
all the detonator circuits 13 are attached to the line 12 and 
the detonator, or detonators, 14, all of which at this time 
have the same delay, are each inserted into the respective 
secondary explosive, and a person setting up the explosives 
circuitry will have a plan showing the lay out for the multi- 
shock explosives and a time delay to be imparted to each 
detonator circuit 13. The person setting up the explosives 
circuitry will have a portable device 15 and will visit each 
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bore hole marked on the plan and at each bore hole will read 
the tag 18 using the device 15, which will read the 
identification code for that bore hole and store that 
identification code in it's memory. The person setting up the 
firing circuit will then enter onto, or into, the portable 
device 12 the delayed to be Imparted to the explosive mass in 
that bore hole following receipt of a "fire" signal. 

With all the identification codes for all the bore 
holes entered in or on the device 15, together with the delay 
to be imposed before detonation of each bore hole, the person 
will plug the device 15 into the device 11 and all the 
information stored in, or on, the device 15 will be transferred 
to the control device 11. 

The device 11, will, when actuated, transmit all 
the information contained thereon via the line 12 to all the 
detonator circuits 13 and, as each detonator circuit 13 is 
addressed by its individual identification code the device 19 
allows the succeeding delay period information to pass through 
the device and to be entered and recorded on the memory device 
20. 

Before, or after, the control device 11 has 
communicated the delays to all the 1etoruit~r rireuits 13, a 
type 2 signal applied to the lm- :: v.:: r.iuse all the 
capacitors 16 in the circuits to rrwrrf :. 

With the capacitors 1- tollv charred the firing 
circuit is ready for detonation and tne person controlling the 
firing circuit will cause a type 2 "fire" command to be 
transmitted via the line 12 to all the detonator circuits 13 
whereupon, on receipt of the "fire" signal, all the timer 
devices 21 are initiated and each timer device 21 will run for 
the period set in the memory device 20 and, after the preset 
period has expired, a signal will be sent via line 21b to cause 
the capacitor 16 associated with the respective circuit 13 to 
discharge to cause the detonator 14 to detonate. In the event 
that any fault should occur prior to transmission of the type 2 
"fire" signal the. person controlling the operation can apply a 
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type 2 abort signal to the line 12 which will be transmitted by 
the line 22a of each of the circuits 13 to cause the devices 22 
to effect a rapid discharge of the capacitors 16, thus to 
prevent the detonators 14 from detonating. 

Whilst in the embodiment illustrated in Fig 2 a 
single capacitor 16 is shown to power a singe detonator 14 it 
is a common practise to use more than one detonator in each 
bore hole and, conveniently, to avoid duplication of elements 
of the detonator circuits 13, a single capacitor 16, may be 
arranged, on discharge, to fire two detonators, such as lAa 
and 14b simultaneously to ensure detonation of the secondary 
explosive. 

Whilst the present invention has been described by 
way of example the invention is not restricted thereto and many 
modifications and variations will be apparent to persons 
skilled in the art. 
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CLAIMS 



1. A detonator firing circuit comprising a control 
unit and a plurality of detonator circuits, each including at 
least one detonator, linked to said control unit to receive 
signals therefrom, characterised in that each detonator circuit 
has a code individual thereto and positively identifying that 
detonator circuit, the identification code is one of a 
substantial multiplicity of codes in a set, the identification 
code of each detonator circuit is supplied to said control unit 
and, thereafter, the control unit can conmunicate information 
to a particular detonator circuit by identifying the detonator 
circuit with the identification code individual to that 
detonator circuit. 

2. A detonator firing circuit as claijned in claim 1 
characterised in that each detonator circuit has only one 
detonator and the identification code is applied to the 
detonator. 

3. A detonator firing circuit as claimed in claim 1 
characterised in that at least one of the detonator circuits 
includes more than one detonator and the identification code 
is applied to the detonator circuits. 

4. a detonator firing circuit according to claims 1, 2 
or 3, characterised in that the multiplicity of codes is in 
excess of 1,000. 

5. a detonator firing circuit as claimed in claims 1, 
2, 3 or A in which the multiplicity of codes is in excess of 
100,000. 
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6. A detonator firing circuit as claimed in claims 1, 

2, 3, 4 or 5 in which the multiplicity of codes is in excess of 
1,000,000. 

7« A firing circuit according to any one of claims 1 

to 6 inclusive characterised in that the identification code is 
marked electronically on a device attached to the detonator 
circuit. 

8 » A firing circuit according to claim 7 characterised 

in that the identification code is applied to a tag attached 
to the detonator circuit. 

9 - A firing circuit according to claim 8 characterised 

in that the tag is readable manually and the detonator circuit 
identification code is read and supplied manually to the 
control unit. 

10 • A firing circuit according to claim 8 characterised 

in that the detonator circuit identification code is read 
manually and entered into, or onto, a portable device from 
which said identification code is transferable to the control 
unit. 

U. A firing circuit according to claim 8 characterised 

in that the tag is electronically readable by a portable 
device. 

12* A firing circuit according to claim 12 

characterised in that the portable device is arranged to 
transmit information concerning the detonator circuit 
identification code electronically to said control unit. 
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13. a firing circuit according to claims 5, 10, 11 or 
12 characterised in that information transmitted from the said 
portable device to said control unit is stored electronically 
in the control unit. 

14. a firing circuit according to claijns 5, 10, 11 or 
12 characterised in that the portable device is arranged to 
receive and store a detonator circuit identification code and 
additional information relating to that detonator circuit and 
comprising, information regarding the location of the 
identified detonator circuit in the multi-shock blasting 
arrangement and the delay after vhich, following a firing 
signal, the detonator(s) forming part of the detonation 
circuit is or are to detonate. 

15. A firing circuit according to claim 11, 
characterised in that the identification tags are marked with a 
bar code, which can be read by the portable device. 

16. a firing circuit according to claim 11, 
characterised in that the tags are marked with a form of 
binary code which can be read by the portable device. 

17. a firing circuit according to any preceding claim, 
characterised in that the detonator circuits are arranged to 
receive two types of signals, one type of signal wherein the 
control unit addresses each detonator circuit by the 
identification code relevant to that circuit and follows the 
identification code with signals for receipt only by that 
detonator circuit, and the second type of signal being a signal 
which overrides or otherwise by-passes the detonator 
identification codes to impart a "Fire" or an "Abort" signal 
to all the detonator circuits • 
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